The effects of discrete cingulum bundle lesions in the rat on the acquisition and performance of two tests of spatial working memory.
Rats received one of three different surgeries in which radiofrequency lesions were made in the cingulum bundle. These consisted of either: (i) two pairs of bilateral lesions at the mid and posterior levels of the tract (M + PCB, n = 9); (ii) a single pair of bilateral lesions at the posterior level of the tract (PCB, n = 5); or (iii) a single lesion in each hemisphere, one at a posterior level the other at a mid level (CCB, n = 6). Twelve other animals acted as surgical controls (SHAM). None of the groups of animals with cingulum bundle lesions was impaired on either the acquisition or performance of an automated delayed nonmatching-to-position task in an operant chamber. In fact, following combination of the three cingulum bundle groups it was found that the lesions resulted in a small, but significant improvement in performance of this task when compared with the SHAM animals. All three groups with tract lesions were, however, impaired on an alternation task in a T-maze. This double dissociation between the two tests of spatial working memory, coupled with the comparable scores of the three lesion groups, is seen as showing that the cingulum bundle is part of a neuroanatomical circuit subserving aspects of allocentric spatial memory. The relative mildness of the alternation deficit in the present study also suggests that the bundle must be completely destroyed bilaterally to produce a pronounced deficit.